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ABSTRACT
Objectives: To find out the average length of stay, the rate of I/V catheter cellulites, the rate of bed sores among 
patients in stroke centre and determine the mortality rates. Methodology: This is a descriptive study, carried out at a 
tertiary care hospital over the period of six months. Data was analyzed by SPSS version 15.0. Result: Total numbers 
of patients were 36 from January 1 to June 30, 2007 at Stroke Center Liaquat National Hospital. The mean length of 
stay was 8.17 ±5.81 days. Patients had cellulitis (intravenous) 97.2%, only 2.8% of patients did not develop. The rate 
of bed sore was 41.7%. Conclusion: By effective implementation of the Management Information System (MIS) in 
health care delivery system we can find patients clinical issues and can reduce their length of stay.
KEY WORDS: Stroke, Management Information System (MIS), Length of Stay
INTRODUCTION
Stroke is the leading cause of sustained neurological disability in middle and low income countries1. Stroke is also a 
leading cause of functional impairments, with 20% of survivors requiring institutional care after 3 months and 15% to 
30% being permanently disabled.2 It is estimated that 16 million first-ever strokes and 5.7 million stroke deaths 
occurred in 2005. In the absence of population wide interventions, these numbers are expected to rise to 18 million 
first-ever strokes and 6.5 million deaths in 2015, and to 23 million first-ever strokes and 7.8 million deaths by 2030.3.4 
the total years of healthy life lost due to stroke are greater in those aged 0-59 years than for age 60-69 years and 
beyond.5 As countries like Pakistan make rapid economic progress, stroke has become a major non-communicable 
disease. There are widespread misconceptions that stroke is a disease of elderly who will die anyway and that it is largely 
unpreventable. These beliefs have devastating economic and social consequences for individuals, their families and the 
societies they live in. although the population of Pakistan in half that of the US, an estimated 4.8% may have suffered 
from stroke; this translates to 7.2 million individuals, compared to 4 million in the United States. 6 it is imperative to find 
practical interventions for this global epidemic.In 2000 the Brain Attack Coalition (BAC) discussed the concept of stroke 
centers and proposed 2 types of centers: primary and comprehensive. A primary stroke centre (PSC) has the necessary 
staffing, infrastructure and program to stabilize and treat most acute stroke patients.7 PSCs provide stroke patients with 
high quality care such patient often require advanced diagnostic and treatment procedures directly by specially trained 
physicians and other health care professionals.8 As there is no organized management information system to evaluate 
quality of care in Pakistan there is no data on the quality of care about the stroke patients their risk factors, therefore 
this study has been designed. We at the Stroke Centre of Liaquat National Hospital plan to formulate a questionnaire by 
doing measurement of the selective indicators, so that we could shorten the length of stay of the stroke patients. Shorter 
length of stay will mean savings for the patients. The four leading causes of death globally by 2030 are projected to be 
ischaemic heart disease, cerebrovascular disease (stroke), HIV/AIDS and chronic obstructive pulmonary disease.3
BACKGROUND
Stroke is defined as focal neurological impairment on sudden onset, and lasting more than 24 hours (or leading to 
death), and of resume vascular origin Cellulitis is defined as an acute inflammation of the connective tissue of the skin, 
caused by infection with staphylococcus, streptococcus, or other bacteria. It is most common on the face and lower 
legs, although skin on other areas of the body may sometimes be involved.
Bed Sore is define as the ulcers that occur on areas of the skin that is under pressure from lying in bed, sitting in wheel-
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chairs, wearing a cast, or being immobile for a long period of time. Problem One: Stroke is the leading cause of 
sustained disability. In Pakistan an estimated 7 million may be suffering from stroke. The nation is not equipped to deal 
with his epidemic. Problem Two: Tests of stroke used elsewhere e.g. MRI are expensive and may not be cost effective 
or accessible to most of the population of Pakistan. Problem Three: There are no locally trained vascular physicians 
or capable technicians who have the capacity to manage stroke as a team. Problem Four: Current hospital physicians 
and general physicians lack basic preventive and relevant acute and post stroke care guidelines.
METHODS
It’s the descriptive study of stroke patients admitted at Stroke Centre Liaquat National Hospital. The data of 36 patients 
was collected on a questionnaire of admitted patient at stroke centre from January 01 – June 30, 2007. Data was 
collected through Daily Assessment Form (DAF). Information was obtained and entered on the questionnaire on daily 
basis. The information focused on the number of staff present on daily basis in stroke centre shift wise. Admitted 
patients complications data recorded such as I/V catheter cellulitis and new bed sore on daily basis. Data was analyzed 
on the SPSS version 15.0. All patients that were clinically proven attacked of stroke admitted were included while all 
patients other than stroke admitted in the Stroke Centre of Liaquat National Hospital were excluded.
RESULT
Among the total numbers of 36 stroke patients the mean length of stay was 8.17 ±5.81 days. The minimum stay was 
two days while the maximum 30 days. 97.2% patients had cellulitis (intravenous) and the rate of bed sores among the 
patient’s was 41.7%. More female (47.2%) patients had bed sores as compared to male patients while more cellulitis 
was seen among male as compared to female patients, though this difference was not statistically significant. The 
mortality rate was 2.77%. 
DISCUSSION
The relation between the risk of infection and length of bed confinement is not unexpected. The length of bed confinement 
was directly related to the degree of neurological impairment in those patients who survived. Furthermore, we found that, 
although prolonged bed confinement promoted infection, the presence of infection did not correlate with prolongation of bed 
rest. All but 1 of 14 patients confined to bed in a routine hospital bed for > 2 weeks developed a bacterial infection. In our 
study the incident of bedsore 41.7% which was very high as compare to the other study conducted in different part of the 
world .There was retrospective chart review study conducted to determine the average length of stay, the rate of cellulitis and 
bedsore among stroke patient admitted in the stroke centre during span of 6 months. The mean prevalence rate of 12% was 
comparable, and the incidence rate of 6%9 Pressure ulcers (PU), one example of an alteration in skin integrity, remain a 
prominent healthcare concern in all patient care settings. Incidence refers to the number of "new cases occurring over a given 
time period" (NPUAP, 1989, p. 26). Adult patients (n = 190) in five patient care settings who were assessed to be free of 
PUs on admission were followed over a specified period of time to assess the incidence of pressure ulcer development for 
each setting. Subjects each had a skin assessment, along with a risk assessment utilizing the Braden Scale. A demographic 
data form was also completed on each subject. Pressure ulcers developed post-admission in 18 (9%) patients, 11 of whom 
were acute care patients and eight of whom were patients in skilled care. No patients developed pressure ulcers in the 
rehabilitation, home care, or hospice settings. Incidence for acute care was 15% and 28% in skilled care. Braden predictor 
scores were also recommended for each setting and factors associated with pressure ulcer development were discussed. 
Ulcer incidence rate of 13.4% (n = 20). Subjects who acquired pressure ulcers had lower hemoglobin levels (t = 2.17, p = 
0.03), spent more time in bed (t = 3.90, p = 0.0001), and spent less time in a chair (t = 3.2, p = 0.002) than those who 
did not acquire pressure ulcers.10 Convincing evidence is available that effective acute management and adequate second-
ary prevention reduces morbidity and mortality after a stroke event had occurred.11-15 In this context it has to be ensured that 
the evidence, mainly derived from clinical trials, influences routine clinical care on the community level.  Thus, guidelines and 
consensus statements recommend the implementation of systems for systematically monitoring the quality of acute stroke 
care in the community.13, 16 In several countries initiatives to measure quality of stroke care had recently been started: for 
example, the recommendations for quantifying healthcare quality in cardiovascular disease and stroke,17 Stroke unit-
specific certification procedures18 or the implementation of external audits to describe national standards of stroke care.19-22
The frequency of cellulites in our study was very high as compared to available record of other studies. The medical complica-
tions during inpatient rehabilitation among patients with stroke is difficult to determine, but estimates have been reported to 
range between 48%25 and 96%,23 depending on criteria for defining complications, method of investigation, and 
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specific patient group studied. The most common types of medical conditions that occur are urinary tract infections, 
venous thrombi, pneumonias, joint and soft tissue pain, sepsis, and falls.24 Identifying clinical factors that are associated 
with increased risk of experiencing these complications is valuable to facilitate the implementation of appropriate preven-
tion and management interventions. Risk factors for medical complications in stroke rehabilitation have not been well 
studied to date, but limited and somewhat contradictory evidence suggests that they include advancing age, severity of 
neurological deficits and disability caused by the stroke, and certain pre-existing medical conditions. 25
We can reduce the length of stay by the effective implementation of Management Information System (MIS). To reduce 
the incidence of cellulitis in the inpatients we need to measure the frequency of change of I/V cannula. We need to 
document total time i.e. from onset of stroke symptoms till the receiving of care at stroke centre. Appropriate docu-
mentation of the patients positioning compliance will help to prevent bedsores. MIS will be helpful in medical audit to 
find out the complications rate of hypo or hypertension, hypo or hyperglycemia or any other systemic/ metabolic failure.    
Implementation of the MIS system will be helpful in evaluation of the quality care. 
 
RECOMMENDATIONS
By using the MIS, the recommendations to improve the stroke care will be:
Awareness among the community about the preventive measures of stroke. Training of ambulance drivers about the 
signs / symptoms stroke so they can handle by providing first aid to the stroke patient’s before shifting them the tertiary 
care hospital. Appropriate training of the medical staff to deal with the stroke patient in the ER. All tertiary care hospitals 
must have the comprehensive MIS system to enter relevant data provided by the patients. It is essential to have training 
of the support staff regarding care of unconscious and stroke patients to prevent the complications such as bedsores 
and cellulitis. We should train specifically the stroke nurse to deal with the specific requirement of the stroke patient as 
far as the quality of care is concerned. Trained Human Resource Staff should be available for the patient at stroke centre. 
Should have well equipped stroke centre to cater the needs of the patients. A team comprising of neurologist, intensivist, 
physician, physiotherapist, occupational therapist, speech therapist, Neuropsychologist and trained stroke nursing staff 
should provide care to the stroke patient. There should be a National Stroke Registry recording the demographics to plan 
appropriate preventive programs and provide follow up services. There is a need of portable non-invasive and cheap 
vascular imaging paradigm that can help to diagnose stroke related pathology. Develop and launch a stroke training 
program incorporating the skills necessary to work in local setting and generate capacity of health workers.
N Valid 36
Mean 8.17
Median 6.50
Mode 5
St d. Deviation 5.819
Minimum 2
Maximum 30
Frequency Percent Valid Percent
Cumulative 
Percent
Valid N 1 2.8 2.8 2.8
Y 35 97.2 97.2 100.0
Total 36 100.0 100.0
APPENDIXES  
Appendix – A
Length of Stay of the Patient Admitted in the Stroke Centre (Day)
Appendix – B
The Percentage of Cellulitis Found in the Stroke Patient 
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Frequency Percent Valid Percent
Cumulative 
Percent
Valid N 21 58.3 58.3 58.3
Y 15 41.7 41.7 100.0
Total 36 100.0 100.0
Frequen
cy Percent
Valid 
Percent
Cumulativ
e Percent
Valid F 17 47.2 47.2 47.2
M 19 52.8 52.8 100.0
Total 36 100.0 100.0
Bedsore Total
N Y N
Gender F 9 8 17
M 12 7 19
Total 21 15 36
Cellulitis Total
N Y N
Gender F 1 16 17
M 0 19 19
Total 1 35 36
Appendix – C
The Percentage of Bedsores Found in the Stroke Patient 
Appendix – D
The Gender wise Percentage found in the Stroke Patient 
Appendix – E
Cross Tabulation: Bedsore Gender wise Presentation among the Stroke Patient
Appendix – F
Cross Tabulation: Cellulitis Gender wise Presentation among the Stroke Patient
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Appendix- G
Histogram: Age wise distribution of stroke patient admitted from January 1, 2007 to June 30, 2007 at Stroke Centre
Liaquat National Hospital
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